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the temperature of the journal depends solely on the value of B. But when the velocities are high, B becomes insignificant compared with ATI, and it is A alone which keeps the journal cool.
The value of A may to some extent be inferred from the quantities which enter into it as in equation (114). Thus in the case of Mr Tower's experiment, since
E = 2            [0 = 1-37          a =-00075         /='772
D = 0-033       8= 0-31 (for olive oil)
A = -0063?.................................(121).
It is very difficult to form an estimate of q, but it would seem probable that it has a value not far from 2; and, as will be subsequently shown, in the case of Mr Tower's experiments, q is about 3'5 or
A = 0-0223 ................................(122).
As B expresses the rate at which the heat generated in the oil film is carried away, by conduction through the oil and the surrounding metal, any estimate of its value is very difficult. If we could measure the temperature at the surfaces of the metal, B might be made to depend only on the thickness and conductivity of the oil film. But before heat can escape from the journal or bearing, it must pass along intricate metal channels formed by the journal or shaft and its supports; and, on consideration, it appears that in ordinary cases the resistance of such channels would be much greater than the resistance of the oil film itself. For example, in the case of a railway axle, the heat generated must escape either along the journal to the nearest wheel, or through the brass and the cast-iron axle box to the outside surface, so that either way it must traverse at least three or four inches of iron. This is about the best arranged class of journals for cooling. In most other cases heat has much further to go before it can escape. However, in every case B will depend on the surrounding conditions, and can only be determined by experiment. From the experiments, to be considered in the next section, it appears that
B=l (about)..............................(123).
But it is to be noticed that Mr Tower has introduced a somewhat abnormal condition by heating the oil bath above the surrounding temperature. For in this way, letting alone the heat generated by friction, there must have been a continual flow of heat from the bath along the journal to the machinery; and, considering the comparatively limited surface of the journal in contact with the hot oil and the large area of section of the journal, it appears unlikely that the temperature of the journal was raised by the bath to anything like the full temperature of the latter,